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CONCEPTS IN PASSIVE DESIGN ##2

Devices for East and West Shading
BY

W.R. McCluney

A major source of heat in buildings is direct
solar radiation through east and west windows-welcome heat energy in cold weather, but a
summertime problem. Since Florida has such a
long cooling season and generally a short heating
season, it is especially important t o protect east
and west walls, windows, and sliding glass doors
from the summer sun while allowing adequate light
t o enter the building year-round. From a lighting
standpoint, natural daylight is on the whole quite
good but it can produce unwanted heat and visual
glare if not properly controlled.
The seasonal variation in sun paths is shown in
Figure 1. In summer the sun rises almost 30°
north of east and sets almost 30° north of west
for most of Florida, and in winter it rises about
30° south of east and sets about 30° south of
west. Therefore, through proper design and
placement of various shading devices, it should be
theoretically possible t o prevent the direct rays of
the rising and setting sun from entering east and
west windows a t all times of the year except
midwinter.
Actually it is the early morning hours which
produce the greatest overheating potential for
vertical east walls in Florida. Table 1 outlines the
sun's heat potential on these surfaces, and it is
apparent that the greatest potential for
overheating occurs a t 8 a.m. for a vertical east
wall.

TABLE 1.
Clear day solar heat gains through vertical,
single-glazed windows facing east and west a t
280 N. latitude.

The hours of significant direct solar heat gain
are from 6:30 a.m. t o 10:OO a.m. and 2:00 p.m. t o
5:30 p.m., when the sun is not very high in the
sky--thus roof overhangs are not very effective in
reducing east or west wall heat gain.

FIGURE 1.
Paths of the sun through the sky.

It is also apparent that almost no length of
overhang will protect this wall because of the very
low solar elevation angle a t that hour. [See Figures
2 a. 6 b.1 The same phenomenon occurs a t 4 p.m.
on west-facing vertical surfaces. Although roof
overhangs can be effective shading devices for
south walls, for east and west walls they are of
little value.
As an example, if the wall height is a standard
eight feet as shown in Figure 2a, then a three-foot
overhang will block out all of the direct solar
radiation after 10:30 a.m. and very little of i t
before 9:00 a.m. A t 9:30 a.m. the shadow of the
overhang is about halfway down the wall. The
overhang has very little shading effect before this
time. This leaves the I-hour period between about
9:30 a.m. and about 10:30 a.m. for which the
overhang shading effect is somewhat noticeable.
Figure 2b shows that the quantity of solar
radiation falling on the unshaded wall is large
during early morning hours, relatively small a t
10:30 a.m., and diminishes t o zero a t solar noon.
After 10:30 a.m., however, the sun strikes the
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FIGURE 2a.
Variation with time of solar incidence on an east
wall in June a t 280 N. latitude with a three-foot
roof overhang.

FIGURE 2b.
Variation with time of solar incidence on an east
wall in June a t 280 N. latitude with no roof
overhang.

wall so obliquely that little solar radiation is
received and absorbed by it. This is the primary
reason that roof overhangs are of little value for
east and west walls.
Extending the length of the overhang can, in
principle, improve its performance. However, the
additional cost to extend the overhang far enough
t o be effective from 6:30a.m. t o 9:30a.m. would
be prohibitive. Therefore, for east- and west-facing
walls and windows shading devices which are
vertical rather than horizontal are recommended.

There are a variety of exterior shading devices
other than roof overhangs which can be quite
effective in reducing east and west wall and
window summer heat gain. These include trees,
trellises, trellised vines, shutters, shading screens,
and exterior roll blinds. Window films, interior roll
shades, curtains, and interior insulating shutters
also help, but in general it is best t o shade
windows from the outside so that heat absorbed
by the shade will remain outside and not heat up
the building interior.
On buildings where the major axis runs northsouth it may be beneficial to shade not only east
and west windows but those entire walls as wel!.
This can be accomplished with various vertical
shading walls and screens which stand away from
the structural building wall and absorb solar
radiation before i t strikes the building surface.
Figures 2 a 6. b and Table 1 indicate that, to be
most effective, the shading devices must block
the sun when it is in between lo0 to 55O in
elevation above the horizon, while allowing skylight
and ground-reflected light to enter windows for
good interior illumination. Properly designed
exterior vertical shading devices can accomplish
this function.

NOTE: It should be noted that solar time is
used in this discussion. Local times may vary
somewhat from solar time depending on location.
Additionally, daylight savings time must also be
considered before using listed solar elevation
angles for design purposes.
Shading devices designed t o meet these
requirements are discussed in general in Solar
Control and Shading Devices, by A. Olgyay and
V. Olgyay, Princeton University Press, Princeton.
N.J., 1957,and in W.R. McCluney's Window
Treatment for Energy Conservation, Florida
Solar Energy Center, 1980.They are described in
more technical detail in McCluney's research
memo, Improving Window Energy
Performance, Florida Solar Energy Center,
1980.A method for calculating proper roof
overhang length for south walls is described in
Concepts in Passive Design SM, P.W. Fairey,
Florida Solar Energy Center, 1980.
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